In modern radiotherapy techniques such as Intensity Modulated Radiation Therapy (IMRT) and Volumetric Modulated Arc Therapy (VMAT) dose gradients are generally high, with variations in space and time of both dose rate and beam energy spectrum. The dosimetry of small fields is challenging due to non-equilibrium conditions, and the introduction of radiation detectors usually perturbs the level of disequilibrium [Das et al., MP 2008]. Thus, the use of detectors for 2D dose verifications able to satisfy dosimetric needs, is mandatory. Polycrystalline Chemical Vapour Deposition (pCVD) Diamond is known to be an attractive material for dosimetric purposes. The aim of the study is the dosimetric characterization of a pCVD diamond bidimensional detector with photon beams produced by the linear accelerator ELEKTA Synergy installed at the Radiotherapy Unit of the University of Florence.
. The reference field was 3.0×3.0 cm 2 . The SRs were compared with the ones measured by a synthetic Single Crystal Diamond Detector (SCDD) developed at the laboratories of "Tor Vergata" University in Rome [Marinelli et al., MP 2015] . SCDD acts as a diamond-based Schottky-barrier photodiode, operates at zero bias voltage and has a sensitive volume (V=0.004 mm 3 ) suitable for small field dosimetry.
Results:
The estimated rise time at 215MU/min was 0.4 sec, while the fall time 0.8 sec. The repeatability of each pixel was quantified by the percentage standard deviation %, while N0.3% is the fraction of pixels that has a repeatability better that 0.3.%. For dose rate 215 MU/min, %=0.0633 and N0.3%=99.3. For the dose rate dependence we obtained a parameter ±The fit of the dose linearity provided a coefficient of determination (R 2 ) of 0.999 for the 215, while for 430 MU/min the R 2 was 1. The sensitivity was around 24 nC/Gy for both the dose rate 215 and 430 MU/min. The differences between the SRs obtained with our device and those with the SCDD were lower than 1%.
Conclusions:
The fast rise and fall time, linearity with the dose and the independence of the sensitivity with the dose rate highlight that the pCVD device is a suitable detector for dosimetric evaluation in IMRT or VMAT treatments. A futher confirmation of the device potentiality is evidenced by the good match with SRs obtained with a SCDD.
